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Summary . We have studied the function of antigen specific immunoglobulin (Ig)
receptors in antigen presentation. Monoclonal B cell lines expressing antigen specific
surface IgM, IgD or IgG were established by transferring the gene encoding heavy (u, ¢ or
v) and light (») chains specific for the hapten 2, 4, 6-trinitropheny (TNP) into la bearing
B cell lymphoma A 20-2 J and WEHI 279 lines. Transfectants were compared in a quantita-
tive assay for the ability to present TNP-carrier to carrier-specific T helper (Th) cells.
The A 20-2 J-derived transfectants expressing sy, 0% 1yp OF V%1 p had similiar amounts
of the TNP-specific idiotype on their surface and showed an equal capacity to present
antigen, which was about 1000-fold more efficient than that of the parental line. However,
the yx. .y, transfectant of WEHI 279 line expressed lower amounts of the idiotype than usx
xp OF 0% pyp transfectant and exhibited a decreased capacity of antigen presentation. It
was suggested that the antigen presenting capacity of antigen-specific B cells depends on
the amount of the idiotype expressed, regardless of its Ig isotype.

In addition, a Th hybridoma line used in this study exhibited cytotoxic activity to
antigen presenting cell as well as IL-2 production when it was activated. Interestingly,
cytotoxicities were also found to NK-resistant cells and to human tumor cells. The target

recognition of Th cells was supposed to be different from that of NK cells or cytotoxic T
cells.
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THRREEEE O fFERIGCE, P &b 3EE
DD R Tg - T B ML R LTl < & & 23
BEChb. b, ~A-—THIFE(Th MR & HifkeE
AR (B#EID, = L THRER~ MM (Antigen Present-
ing Cell, APC) D 3 EHETH 592, APC L, FDEMEIC
FEMABE S EIRE S FMajor Histocompatibility
Complex gene product, MHC) %% H L, Th #ilEi3Ht
Rt -7 0 MHCHESF &L LB eRBEBT2
(MHC restriction). APC & LT, RFEW/~2r7e7 7
—DVNF I LRI TV B D, MBicd FE D Langer-
hans #ifaY, BLRMED, o2 » < —filaom®, &k
TR EBnEbh T 5.

T h b OHRRRIC 1T 5 52 M in o B &S
DWTIEPER X W BFFE S T ey, LMD 5 ik
EMAECOWTIELIRI LT Rr T, ZD
HHEOO LD, HAFURBRRNCLETS 2 7 -
—F i APCHRDMED 7o 2 E BT B S, JIE, B
) v BN Th Ml R 2 RRTE D 2 LR &
00 FERRAEEE L CoBHROBENERE IS
X 517 - T & %. Lanzavecchia (¥, Epstein-Barr
virus itk D v SV A7 — A LTCHEAETAXAMFY
1 PR e b Bfifakky AV, FURBERBM
HAER SR I S HEL ThlilgciRRT s L8
B L, Lanl, & oBa, & oRERN Bk
B AWTT 2 XA+ Y A4 FERY Th il L O col-
laboration %% 2 & X TETH, MOEBAFHREDORR
CERFIACERVWREND D, TORETRL IoDhis
77 VBRI 2 Bk OB TH 5P, Recombinant
DNA ¥ X O'gene transfer D7 7 =y 72 A7 7
v C 5 % Trinitrophenyl (TNP) w45 259 72 B fHfafk»
B &hiz. 20X e~7F VL EARPIRE L
THEATHZ LT, B0 RERN Thillgs ~77
VR BN & @ T cell-B cell interaction DT A
E) 7 wF— AR VRATHEEE kot —F, HRE
Py Thffifd s v — v BB WETh ~4 79 F—<fll
JE OB D\ TRHREIRE < XL D AIb T iedy, 15
b e Th a0 MKEEEEEC O LT REM D
NB XD TERI, AFFRTIRIDOA~T T Vi
BB EHEEBEY Th ~4 7Y F -~z A\,

il

MERR BT 2 BiiaREAE 7 = 7V v (surface
Ig, slg) D& &R L O Th I 4 b R i cytotoxic
function D\ CTEH L 7.

X B 5 &

1. Th~17V F—=#f

Ovalbumin(OVAYHEF Th ~ 4 7V F—~#ifg &
LT 3D0O54.8(J-A¢ restricted)?”, Keyhole limpet
hemocyanin(KLH)&EK Th ~1 7V F—<#ifge L
T CAK 1-22(I-E* restricted)®#% fi\ 7e.

2. APCs

Balb/c= v AHFEB YV v A EHA2-2]2F IO
(Balb/c x NZB)F1l= 7 AHEB Y v < JER
WEHI 2792 %8i#k & U CHV 7. A20-2], WEHI 279
1, ThZhEER G, gM¥EHRLTWERIRD
O specificity WARBHTH 5. Zh bEkkic TNP # 2K

EcoRl
BamHl| BamHiI
Cv,
BamHI VK NP
BamHlI

BamHlI
EcoRl ok
VHTNP ‘ BamHI

neo
EcoRl— sv40 ori

Fig. 1. Structure of the tranducing vector pRyxtnp.

The vector carries the rearranged y tnp (11.6

kilobase pairs) and xtnp (9.6 kilobase pairs)

gene at the EcoRI and BamHI sites of

pSV 2 neo, respectively (24). Black boxes

indicate coding segments for the Tnp-specific

heavy-chain variable region (VHtnp), for the

v heavychain constant (C y 2b), and for the

light-chain constant (C %) and Tnp-specific

variable region (V x tnp) regions. The direc-

tion of transcription of the Ig genes and the

simian virus 40 (SV 40) early promotor are
indicated by arrows. :
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BHAEE 2 - FTE5DNAREL T IR I P2 52—
pRHLtnp*?, pRéxtnp?, pRyxtnp(Fig. 1) % protoplast
B2 % 701X electroporation IE*NCTBAL, 4 <
12 VBEETH D G418 BB URERR I ORISR

1T\, TNP RN IgM, IgD H 5% % IgG(sIgMt-

np, slgDtnp, slgGtnp)#% 2 3 % transfectant % &
7e. A20-HL, Ac o A20-GIXA20-2] ZF R &
L, £h#*h slgMtnp, slgDtnp, slgGtnp ZZFEH L,
WEHI 279- M, WEHI279-D, WEHI279- G %
WEHI 279 #8i#k & L, hZh slgMtnp, slgDtnp,
slgGtnp #FEH L T\ 5.

3. Flow Microfluorimetric Analysis(FACS)

% transfectant OFEH 3% heavy chain @RI ZEHIE
Sp603 1 FA x4 TODEERHA T A & 4 THAEK anti-
Sp603(aSp 60D EFHVCTHIE L. Tibb, Ml
x10* %, €xFv{bL7%. a« Sp603 &3tk BT 10
SEBEOH 3ELEEL, 7 2 v-FITC T 10 45RHE
Ui, 3EBEEDHE, EPICS-C coulter flow micro-
fluorimeter T4#7 L 7z.

4. Bystander #ifa

C57BL/6N <= v i3k T V v < fifafE#k EL-427,
DBA/2 = v AH3E mastocytoma # P 815, = 2 B

Y v i@k TA 3.3%%, Balb/c ~ v &R R SRR
Jakk BNL 1MEA. 7R. 1A TR)™, e b FRAEMlatk <
HBsAg #7335 PLC/PRF/5V% X OMBH#: Y v < ¥
HIFBE ORI X v YL LB Y v [EE# CLL.
1032 % B,

5. €/ 7wr—LHE

Yila®/ 7 v —AHEEEB Y v Bl 14-4-4
SHLI-EY, 34-5-3SHLI-AY, MKD-6(LI-ADIX
American Type Culture Collection X h AL, o
B FERRAGK. ¥, AT+ & 1 7HE a Sp 603
1%, @« Sp 603 25 WT%5BY v JEMI(a Sp 603) DE%
EEERB .

6. PR

OVA, KLH ofiiic TNPAL L 7z Tnp-OVA, Tnp-
KLH %\ 7. OVA peptide s25-330 tyr ISQAVHAA-
HAEINEAGRY) X Beckman 990 B < 7 F A&
iz X b &R L. CERuD Tyr 13, 274 nm TORILE
X BBENELRBHCT 5 DMLz, Tyr oFfin
& h 7T FORFEMNEELZ T\ & TERIR
IRTWB3),

7. Antigen Presenting Assay

BRFIE 7 v — b Iz TAPC1x10°% Th#i a5
x 10* & 3512 10 9 FCS % 4 1r RPMI 1640 %% % # 200
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pl /BT, FROFHET DB\ TIEFET T 24 FefsEE
Lic. 7tk B2 %45 IL-2 dependent cell line
(CTL. L) DNA &R HEERIC IL-2 G2 EIE L e,
+ 74 b, CTLL1x10* %10 % FCS % & ¥r
RPMI 1640 £%2&% 100 xl T2 L, & [L-2 EE% 20
w0 % 7o, B AR B AA 20 BSR4 1o 1 1Ci o °H -
Thymidine(TdR) % i 2, EHIC4BEMHD L 2D
TdR OB D AZR B RIE Lic. 7 — & L tripricate © ¥
TH5.

8. S!Cr Release Assay

Bystander # 2 % 100 £Ci © Na,CrO,(1 mCi/ml,
Amersham) T 37 °C 1 FefElfE# L, RPMI 1640 1= C 3 [5]
BEOBERA L. VRIS R~1 77V —FEHL,
Bystander fifg 1 x 10* % APC 1x 10%, Th #ifg 5 x 10*
&3k 10 % FCS %4 ¥ RPMI 1640 5283 200 1 T,
BURDFLET B 5\ IFEFFAE T THER U 7. 5538 16 FRef)
#%, LE100 ul BERL y-vvFrv—vavhvva
— T EEFOMSEEZHIE L. % cytotoxicity kXK
AL hEBLE.

% cytotoxicity= {(a—hb)/(c—b)} x 100

L a  ERESEMRTE
b | BAREREBE
C [ RAHEHESHEY

7%, HARERER 213 Bystander {1 AR #K 100 xl 12
100 ] DK &, F 7o B K HE Bk SHIE 4 1 13 By-
stander MFRIEEW 100 x1 12 1 9% Triton X-100 % 100
2l 02 THREHER R BIE L. APCHifax & — 7 v b
Wil & Lic & %1%, Antigen presenting assay ic¥U
APC % 51Cr 3 L, [#Ric cytotoxicity HEHE L.

& ES

1. Sp603 14 54 x4 7EDOHEE

AT A 24 7 HAK«Sp603 & fA T % trans-
fectant R OBlkRicE M S hic 1 T4+ 2 1 &% FACS
4T L7 (Fig. 2). A 20-HL, ‘A & 10, A 20-G ® Sp 603
1724 7OEHEBERBIEEL ok, —7F,
WEHI 279-M & WEHI 279-D X R E © Sp603 1 7
* & 4 7 DEMERD LA, WEHI 279-G TR0 75
WETHhote. FTh, T/ 27 wF— APk 14-4-4S,
MKD-6 % i\~ T la DFH &S FACS BT L7,
T transfectant d BFE & 13I1E%E L 2> » fz(data not
shown).

2. Antigen Presenting Assay

A 20-HL, A 6 10, A 20-G 1%, FTIJR & LT Tnp-OVA
FRWCEA, B A20-2] X v 10° oK WHRE



(140)

)

[\®)

(®H) Thymidine incorporation,
cpm X 10*
N

Fig. 3. Antigen presentation to OV A-specific Th cell (3D054. 8). 3D054. 8 cells (5X10*) were cultured with
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anti-Sp603 followed by fluorescent avidin.
A, B, C, D (right) ; A20-2 J, A20-G, A20-HL, Ao, respectively.
A, B, C,D (left) ; WEHI 279, WEHI 279-M, WEHI 279-D, respectively.
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Fig. 2. Flow microfluorimetric analysis. Cells were treated with biotinylated

10 100

Antigen, ug/mi

10° APCs in the presense of the antigen OVA(---) or Tnp-OVA(—).
left : A20-2 J(@), A20-G(M), A20-HL(A), A ¢ w1, (#).
right : WEHI 279(@), WEHI 279-G(l), WEHI 279-M(A), WEHI 279-D(¢).

BT Th MBZ & EMAL LG .

PR ELCOVA ZHW

12BE, R & 4 transfectant OS¢ Th fifa~DOHE
TRBEICZE T D T ds - 1= (Fig. 3, left). —7, WEHI 279

-M & WEHI 279-D 138 12l X Tnp-OVA % # 10°
EoOEVCEE CThfiRCHTKRR T &L,
WEHI 279-G TR X v #9 10% 5% X < Th #ifax



DU e B & F o 7 RSN (2 B 3 2 ERRpTs (141)

TEHALT I &% 5 7= (Fig. 3, right). KLH 5 \~iz  Tnp-OVA 04 & F#ETH - 7= (Fig. 4.
Tnp-KLH Z A\ CTCAK1.22 DiE#LE & TH & 3. Thifilan APC icxt3 5 MfukEEs:

transfectant O FLFERREEITEEE & HE L T, OVA, *1Cr release assay 1T Th fiflad APC i3 % fifja
c B

s 8 g Or
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Fig. 4. Antigen presentation to KLH-specific Th cell (CAK 1-22). CAK 1-22 (5% 10 were cultured with 10°
APCs in the presense of the antigen KLH(---) or Tnp-KLH(—).
left : A20-2 J(@), A20-G(HD, A20-HL(A), Ao, ().
right : WEHI 279(@), WEHI 279-G(M), WEHI 279-M(A), WEHI 279-D(#).
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Fig. 5. Cytolysis of APCs. 3DO 54. 8 cells (5% 10*) were cultured with 10° 3:Cr-rabelled APCs in the presense
of the antigen OVA(---) or Tnp-OVA(—).
left: A20-2 J(@), A20-G(MD, A20-HL(A), Ao, ().
right : WEHI 279(@), WEHI 279-G (W), WEHI 279-M(A), WEHI 279-D(@).
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fEE W% 2tz (Fig. 5). HUR & LT Tnp-OVA W7o
B4 A20-HL, A 6 no, A20-GIZERA20-2T X b
P10 EOEVWHREBE CHEE S .. WEHI279-
M, WEHI 279-D $ Zi#k WEHI 279 X v, #10° fF{&
WHFBE CHEE S, WEHI279-G i zhb X b
BRRHWHIRBEYNWES L. OVAZRHFEELT
Auwi$4a, B ~hZh otransfectant &
cytotoxicity D& b HEEICE X - 7. KLH
%\ ik Tnp-KLH % T CAK 1.22 ® APC iz %3
% cytotoxicity & & Td REFED KR TH - 7=(data not
shown).

4. PATH 24 7HBC I BHRERTRO T m v 7

P4 T4 2 14 FHi4K a Sp 603 13, transfectant 12 X %

® o (fl16£)

Tnp-OVA @ Th fila~ 0 Hi R 7R % %l L 7= (Table
D. LaL, #i & LT OVA 2AVEE, & oilElE
RixZbhihote. OVARF7 24 Fick 5 Thiifa
DIEMALIT @ Sp 603 12X b W X i o Tz,

5. Th fifa® Bystander fifg~olaEEEMs

PR & LT Tnp-OVA %, APC &£ LT A20-HL A
\» T 3DO0 54.8 @ bystander i g~ o {1 fa & & 4 %
1Cr release assay T4 7z(Table 2). Bystander ffiffg &
LTHW EL-4, P815, TA3.3, ATRIEOWTIX%E
NEI66%, 65%, 50%, 57 %D cytotoxicity HEIEE
Shic. bz, v bk PLC/PRF/5 Mgy LT
b, MilAEEEELBEShL. ¥, ZoMREERE
P anti I-A® $it & (MKD-6, 35-5-3S) i & b B 1k

Table 1. Blocking of specific antigen presentation by anti-idiotypic antibody

Antigen
Tnp-OVA OVA peptide . $H-thymidine incorporation
APC (ug/mD (ug/mbD anti-Sp603 cpm 9% inhibition
A20-2] 200 0 - 72,849
200 0 + 70,072 4
0 2 - 70,413
0 2 + 67,169 5
A20-G 2 0 - 69,302
2 0 + 5,937 92
0 2 - 64,987
0 2 + 65,884 0
A20-HL 2 0 - 60,300
2 0 + 7,752 88
0 2 - 61,330
0 2 + 62,052 0
Ao 2 0 - 62,236
2 0 + 8,415 87
0 2 - 61,354
0 2 + 57,178 7
WEHI 279 2 0 - 49,416
2 0 + 49,275 1
0 2 - 52,601
0 2 + 51,737 2
WEHI 279-G 2 0 - 59,169
2 0 + 5,997 90
0 2 - 59,162
0 2 + 57,421 0
WEHI 279-M 2 0 - 49,416
2 0 + 3,597 93
0 2 - 53,336
0 2 + 55,750 0
WEHI 279-D 2 0 - 57,078
2 0 + 5,088 91
0 2 - 53,279
0 2 + 49,001 9

Culture supernatant of anti-Sp603 cells producing anti-idiotypic antibody (anti-Sp 603) was added to
assay media at final dilution of 1 : 10. IL-2 production was measured by *H-thymidine incorporation

of CTLL cells.
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Table 2. Cytolysis of bystander cells

Tnp-OVA A20-HL

51Cr release

ug/ml) none +MKD-6 +35-5-3S +14-4-4S

EL4 — — -2

+ - -2

+ + 66 -2 -1 60
P815 - -2

+ -3

+ + 65 1 3 68
TA3.3 - — 0

+ ~ 2

+ + 50 2 2 53
ATR — — 2

+ - 2

+ + 57 0 3 51
PLC/PRF/5 - — 0

+ - 0

+ + 41 -1 —4 44
CLL10 — — -1

+ - 2

+ + 48 1 5 44

Bystander cells (1X10*) were radiorabeled with chromium and added in the
antigen presentation assay. Culture supernatant of MKD-6, 35-5-3S or 14-4-4S.
cells was added to assay media at final dilution of 1 : 10.

Ihie.
=z %=

Biifao slg 0@ ED 1 5L LT, HRDOV &7 % —
ELTE 22035, —Ricslg BEMHREICHE S
L capping ##E Z L, HEFEIZMBA internalize & 11
%. EESH, Tnp-OVA » %\ % Tnp-KLH T A 20~
HL 23 L7, #i1 T4 £ 1 7 « Sp 603 ZH\TH
faEmicE &hic 74 2 1 7B % FACS R L =
2, FEMT slgtnp BEORFAE#RD T 5%, APC AT
internalize & LI HLRIE, HFEA © endosome 73~ T
denaturation, proteolysis % 5% 1}, &&EHIC X MHC
class II gene product-peptide conplex #H L APC
iz & h, Th MBNCERE S h 5°9%0 %8 Th fifac
3, IL 2, gamma [FN %435 Th 1 fifa £, IL 4, IL 5
ZEAT S Th2 a0 2BERDB LI TED,
AWFZeCEE L Thfifat, IL 2 producer ThH 5. *
T, SSRMEICBAREL S hie slgtnp 23FiR V& 7 & —
EUCHREL Th MilawBRIEBEETE 50:L 5 2%, Th
fEfao IL 2 EEAFHEERECKREH L. Fig.2 @RT X511
transfectant ¥ Tnp-OVA, Tnp-KLH %, #kkTizsn
HhiowX 5 ek 10%-10° o EWHFUREE < Th fifg
CHRRRTE 2. Big, #R(Tnp-OVA, Tnp-KLH)
&slgtnp & OFREREBRAEET L2801 74 & 1 FHE
a Sp 603X b, ThfifoEk LixkEIE & iz (Table

DT EnBY, HEMTsIgtnp M FRELV £ 7 &2 — & LT
BELTWAZ LAVREhiz, T0X oKk, HEEENB
MR, FEFEGEE T Th M ERR A T X .
Invivo E T, ZRAFILE OBROHFERIEE T, B
H—RILE LY D RVHRETTOOR, T TR
BEEHBMBEATEI LTV S 2bad Lk,

Wiz, slgtnp D74V 2 4 FiC X BHERF~DHE
BB E, BERESRBOATH 24 IBHEHIRTWS
A 20-HL, A 6 x0, A20-G TIX, Fhb transfectant
OHFRTRRILIZIERASE T, Bk A20-2] X 10° 5
DIEVHE (Tnp-OVA, Tnp-KLH) D ¥E ¢ Th #ija
EHL LB, T, ABEDOA T4 24 7HEML
T\% WEHI 279-M, WEHI 279-D T BRI H~H
10° f& D {&\~ Tnp-OVA, Tnp-KLH # < Th fifa %
EHALTE D, A Fd 24 TRHEED e o1
WEHI 279-G T, B X #9102 50K VIEE THE
BN TEDIEEE ST, ThboZ &Y, Biifao
PERREE, slg D74V 84 710X BADTlEkl, &
HERhict T4 24 7ORBREEL TV B L ERTREL
TWa X5 IcBbis.

¥, APCIc X b BURIRR 252 &ML S itz Th #l
fazs, APC it U CRIffE S E M 2B 35 2 L b BIE X
hie. B, BH~—2—:LTE~AVR=2A147DT
HBE A cytotoxic activity &3 2T &MWL O#iE &
hT&ETW2971925 ThfilEoHKE= + —70HL
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2T, LobHURERR & 0BIRE BRICHENT L ciE %
& AER. Thifilan APC w3 % MilEEEE O
B8, IL-2 BEA LFRFICEML €, HIRBE CRES
THBEZ LMoot HEHEILI 7 Th#ifaix APC
D&H T, bystander MIfEIR L T L fMfEEEE %
ARL7(Table2). EL-4 1x C57BL/6 N =v RH¥DT
Vv AT AT R A FIRESIETHD, PRISIX
DBA/2 = v A H 3D mastocytoma ¢ NK fijlaizst L
TEIMTHEZ EBHMBATWBH2, 20X 5 il
o UC b EEEEsmo bhi. ¥k, flic<
v A BififalE, ~ v AFEMRER Sbice bR
fafEkk, BV v osERRcx LC b AIREEER D b
Wiz, AMETRERLTWEWD, b b REaEE
PLC/PRF/5 e i3 % M BEETE M1, *Cr release
assay i 2 T bR T A P S VR T § 4 —
CEND DR TE TS, 20X 5K, 20 Th G
DO 54.8) D MfABEEE M3, NK MfREiiEkeRED
BBk L Tb o ba, target SRE OBz, NK

HIRE B %\ X cytotoxic T cell & 1B 75 LHERIE i,

] B

MlaEEC SRR S v 7Y v TRERT S
By, EBEFR COIHEFCHERIL S~V —TH
FVCIRRATRETH D, TOMRIEHRTEATH 24
TEIKFTHZ EWRB SN, B, IL-2EAL &
b ICBE S hic~ = THilaoMaEEEEE, NK
fBEC IR E v T MR O AR DR & 2R 7
BT EDHERI S i
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